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Abstract

To this day, brick and mortar from the walls of the extant delousing chambers at the infamous
Auschwitz-Birkenau concentration camp contain substantial amounts of Iron Blue residue,
Fe'';[Fe"(CN)e]s, also known as Berlin Blue or Prussian Blue. As this compound is insoluble to rain and
resistant to wind and other natural forces, it is not surprising its presence has persisted the past seven
decades. It is usually, but not always, quite visible to the naked eye.

Various iron(lll) oxide compounds are common in brickwork (bricks, mortar, cement, concrete, plaster),
while cyanide compounds are not. The latter’s presence in the brickwork of delousing chambers at
Auschwitz-Birkenau is undoubtedly a function of exposure to gaseous hydrogen cyanide used during the
camp’s operation between late 1941 and early 1945. All analyses of exposed surface of other objects
have to date revealed cyanide residues that are either very close to or below the detection limit.
Difficulties with the existing analytical methods, which are not designed for these atypical host
materials, need to be overcome to allow more definite conclusions.

Introduction

Zyklon B, which is liquid hydrogen cyanide (HCN) absorbed on diatomaceous earth or gypsum granules,
started its innocuous career in the 1920s as a disinfestation agent. The broad consensus today is that
during the Second World War this product was used to kill hundreds of thousands (or millions) of Jews in
homicidal gas chambers, in German wartime camps. But a consensus also seems to exist that Zyklon B
was used throughout the German system of concentration and labour camps for its originally intended
purpose: the disinfestation of inmate living quarters, clothes, linens and mattresses. It was the advent of
DDT and its successors, just as the war was ending, which reduced the use of HCN for disinfestation
purposes to a niche market.

The use of hydrogen cyanide in buildings to fight pests like woodboring beetles has been common
practice for many decades and only rarely led to problems like chemical reactions of the HCN with
building materials, although a few cases have been reported, some of which involve the reaction of HCN
with iron compounds contained in the walls resulting in Iron Blue.[3]



The blue discoloration which has been noted in the disinfestation, or delousing, chambers at the
Auschwitz and Birkenau camps most probably resulted from a similar reaction. The idealized reactions
underlying the conversion of iron(lll) oxide to Iron Blue in wall material (brick, cement, mortar, concrete,
plaster) in the presence of large amounts of gaseous HCN are probably as follows:[4]

coordination & reduction: 36 HCN + 14 Fe(OH)s + 6e™ = 2 Fe4[Fe(CN)¢]s + 18 H,0 +6 OH™
oxidation: 3HCN+6 OH -5 3C0O,+3NH3+6¢e”
total: 39 HCN + 14 Fe(OH); = 2 Fea[Fe(CN)e]s + 18 H0 + 3 CO, + 3 NH3

Iron(lll) is known for eagerly binding cyanide ions, and the resulting hexacyanoferrate(lll) is known to be
a strong oxidising agent, which in an alkaline medium is capable of oxidising even trivalent to hexavalent
chrome.[5] Considering that lime and cement mortars remain alkaline for quite a while (the higher the
cement content, the longer the material will remain alkaline), the above formation mechanism for Iron
Blue in walls exposed to HCN appears most likely, where hexacyanoferrate(lll) oxidises excess cyanide,
while the resulting hexacyanoferrate(ll) combines with remaining iron(lll) ions over time to slowly form
Iron Blue.

Evaluation of Past Sampling and Analytical Methods

Well over a hundred specimens have been sampled from the walls of various buildings at the Birkenau
and Auschwitz wartime camps by four different surveys. In sequence of publication these were:
Leuchter (USA, 1988),[6] Rudolf (Germany, 1993),[ 7] Ball (Canada, 1993) [8] and Markiewicz et.

al. (Poland, 1994). [9]

Whereas Leuchter and Rudolf measured total cyanide in the brickwork using an internationally
recognized analytical procedure that dissolves the total cyanide content, the Polish study
(Markiewicz et. al.) aspired to measure only the water-soluble cyanide components, i.e. those
components that might be presumed to no longer exist, because soluble cyanide compounds are
notoriously unstable and decompose under the influence of air humidity with a half-life of mere days
and thus cannot be expected to have survived five decades of exposure to the elements.[10] Hence,
whatever can be measured with such a method, it certainly cannot conceivably appertain to soluble
cyanide compounds deposited 50 years earlier, no matter how reproducible the results. [11]




Fig. 1: Interior photograph taken from the ruins of Morgue 1 (alleged "gas chamber") of Crematorium II.
The arrow points to a sample taking location by Germar Rudolf. (© 1991 Karl Philipp)

The reason given by the Polish scientists to exclude long-term-stable iron cyanide compounds from their
analysis deserves a brief discussion. If valid, a completely different approach to the issues at hand would
be required.

Without considering possible pathways for the formation of long-term-stable iron cyanides in wall
materials exposed to HCN, the Polish team assumed that maybe “the delousing room[s] were coated
with this [Iron Blue] dye as a paint.”[12] Their supposition was based on a paper by Austrian chemist
Josef Bailer, published in a political brochure by the Austrian government. [13] In order to exclude this
pigmentation from the analysis, they decided to apply a method that was insensitive to iron cyanides.

It is worth emphasizing that a few published reports exist where a single fumigation of old churches with
Zyklon B (or its successor product) resulted in exactly the same spotty blue plaster discoloration as
observed here, caused by the formation of Iron Blue.

Iron Blue is not well-suited for wall paint, as it is unstable in an alkaline environment, and because fresh
wall plasters saturated with Ca(OH), may have pH values as high as 13,[14] which decreases only slowly
with time. Studies on the stability of Iron Blue have determined that the pigment is still stable at a pH
value of 9 to 10. [15] Experiments conducted by Rudolf have established a stability limit of pH 10-11 for
fresh Iron Blue precipitations. Beyond this value, Fe(OH)s precipitates, leaving the re-dissolved
hexacyanoferrate(ll) ions behind, thus reversibly destroying the pigment. In their product information
sheets for Iron Blue pigments, the German chemical company Degussa describes Iron Blue’s “lime
fastness” —a measure of stability on fresh wall plasters — as “not good.”[16] Although the pigment’s
destruction on alkaline plaster is reversible once the wall loses some of its alkalinity, the result would
still be a patchy blue color which changes its hue with time— hardly what a customer buying blue wall
paint would desire. As a result, Iron Blue, when used in blue paint, is not the only substance added to
impart blue pigment. [17]

Even if such wall paint had been available during the war, it is not likely that German camp authorities

would have used it exclusively in their delousing chambers. And this would have been true not only at

Auschwitz and Birkenau,[18] but also at the Majdanek and Stutthof camps, whose delousing chambers
show an identical Iron Blue discoloration found nowhere else in the camp.[19]

The Auschwitz delousing chambers under investigation here had received a coat of white lime paint.
Adding another layer of paint to it would have made little sense. Also, any layer of paint leaves behind a
pattern of brush strokes and a defined layer containing the pigment together with the other
components of the paint, such as binders, fillers and additives, which usually make up the bulk of the
paint, none of which has been detectable in the cases examined here.



Fig. 2: Interior northwest room in the Zyklon B disinfestation wing of BW 5a in the Birkenau camp\. (©
1991 Karl Philipp)

Some of Rudolf's samples (see below) were high in cyanide but showed no discoloration, having
originated from deeper layers of the plaster, which could not have been caused by a superficial layer of
blue paint. In addition, high cyanide levels are sometimes detectable even in samples taken from the
outside of the buildings, which are plain, unplastered brick walls, with no paint whatsoever.[20]

We therefore do not accept that blue wall paint was the reason for the blue discolorations of the
plaster, mortar and bricks of Third Reich era Zyklon B delousing-chamber walls. Excluding insoluble iron
cyanides from the analysis, as the Polish study did, means excluding the majority of detectable cyanide
components, which is hardly a valid approach.

Whilst the Polish team did have permission from the Polish authorities to take its wall samples, Leuchter
and Rudolf took their samples clandestinely. Considering that secret sampling is not unusual and
sometimes necessary for the sake of independent investigations, this legal flaw may have no relevance
to our analysis.

The Ball study was small, a mere six wall samples taken in all, without any precise location given. A fierce
debate, colored alas by political agendas, has swirled around the question of what parts of old brickwork
may or may not have been regularly exposed to hydrogen cyanide gas. Hence evidence locating each
sampling site is here rather vital in reconstructing the historical use. We have here excluded Ball’s
samples on the grounds that its author has not been available to answer questions concerning the exact
locations of his samples.

Depth of Penetration

Possibly influenced by the hypothesis that the Iron Blue found in the walls of the Auschwitz delousing
chambers might stem from wall paint and therefore is expected to be found only on the walls’ surface,
Dr Roth, the chemist who worked at Alpha Laboratories which analysed Leuchter’s specimens back in
1988, stated in a later media interview that cyanide gas would only be absorbed into the first ten
micrometres or so of wall surface.[21] That could be so for stone but neither for brick nor for mortar or
plaster. Were his claim valid, it would invalidate the very concept of wall-sampling to assess historical
cyanide exposure. We shall here comment on ‘Roth’s hypothesis’:



1. First we may juxtapose Roth’s media statement above with the statement he made while testifying
under oath as an expert witness during a trial for which he had unwittingly prepared the analyses in
question:[22]

“In porous materials such as brick or mortar, the Prussian blue [read: hydrogen cyanide] could go fairly
deep as long as the surface stayed open, but as the Prussian blue formed, it was possible that it would
seal the porous material and stop the penetration.”

2. Furthermore, expert literature is detailed in that hydrogen cyanide is an extremely mobile chemical
compound with some of its physical properties quite comparable to water.[23] It can quite easily
penetrate through thick, porous layers like walls, as was shown during fumigation experiments in the
late 1920s.[24]

3. In addition, it is generally known that cement and lime mortars are highly porous materials. The
German official standard DIN 4108, Parts 3 to 5, for instance, deals with diffusion of steam into building
materials.[25] It deals to a large degree with the so-called diffusion resistance factor of building
materials, a dimensionless number indicating how much longer the diffusion of a gas takes to penetrate
a layer of certain materials compared to the time it takes to diffuse through the same layer of still air.
This coefficient applies for any type of gas, including hydrogen cyanide. In the list of 100 different
building materials compiled in DIN 4108, Part 4, one can find lime and cement mortar with diffusion
resistances from 15 to 35, in which case the resistance grows with increasing cement content. Hence, in
such materials, there does not exist anything like a defined layer of 0.01 mm beyond which hydrogen
cyanide could not diffuse, as for comparison there would be no reason why water could not penetrate a
sponge deeper than a millimetre. Steam, for example, whose physical behaviour is comparable to
hydrogen cyanide, can very easily penetrate walls.

4. Finally, Rudolf has taken wall samples from the outside of delousing chambers, as well as from deeper
layers of the material:

Table 1: Cyanide Levels of External and Deep-Layer Samples

Sample #|Location mg CN~/kg
11 inside, plaster from 1 mm to 10 mm depth |2,640

13 inside, plaster from 2 mm to 10 mm depth | 3,000

15a outside, mortar from 0 mm to 3 mm depth|1,560

15¢ outside, brick from the outer 1 mm 2,400

16 outside, brick from 0 mm to 7 mm 10,000

17 inside, plaster from 4 mm to 10 mm 13,500
19a inside, plaster from 0 mm to 4 mm 1,860

19b inside, plaster from 4 mm to 8 mm 3,880

Rudolf’s Samples 15b & c were taken from a brick on the outside of one of the Birkenau delousing
chambers. Whereas Sample 15c¢ consisted of the upper, stained layer some 1 mm thick of the brick



scraped off with a spatula, Sample 15b (not listed above) consisted of the sample’s remainder. The
upper blue layer had a cyanide value of 2,400 ppm, whereas the rest of the sample (15b) had a value of
only 56 ppm, indicating that almost all cyanide is concentrated on the upper millimetre of the brick —
with no paint visible, though. As Rudolf has indicated, this may be due to the fact that the iron oxide
contained in bricks is rather inert to chemical reactions due to the sintering process that all the brick’s
compounds undergo when it is made, with the exception of the brick’s surface, where environmental
influences (UV radiation, acid rain etc.) activate the iron.

Rudolf’s mortar and plaster Sample Pairs 9 & 11, 12 & 13, 19a & b, which were each taken at the same
spot but at different depths, as well as 17, taken from below the overlaying lime plaster (which is similar
to 19a), show that the situation is drastically different with plaster:

Table 2: Penetration Depth of HCN into Walls with Resulting Iron Blue Formation

Surface values Deep-Layer Values Outside values
Sample Values Sample Values Sample Value
9 0-2mm: 11 1-10 mm:

11,000 2,640

0-2mm: 2—-10 mm:
12 2,900 13 3,000 - -

4 -8 mm: 0-7 mm:

- - 17 13,500 16 10,000

0—-4 mm: 4 -8 mm:
192 1,860 19b 3,380 - -

The wall at the location where Samples 9 & 11 were taken showed a very intense, dark blue hue. The
concomitant accumulation of Iron Blue on the surface is borne out by the very high amount of cyanide
found there in comparison to the considerably lower, though still substantial amount in deeper layers.
This surface accumulation is due to wall exposure to outdoor elements plus its direct contact with
ground water. The Birkenau camp was erected in a swampy area: ground water slowly moving up
through the wall and out towards the surface, where it evaporates, carries along soluble ions, including
hexacyanoferrates, which subsequently accumulate at the walls’ surface. This is also supported by the
visible pattern of blue hues produced by this process, which seems to reproduce the underlying brick
structure of that wall, probably caused by the different heat conductivities — and thus water evaporation
rates — of the underlying material.[26]

In contrast to this no such accumulation has occurred at the location where Samples 12 & 13 were
taken, which is an internal partitioning wall not exposed to the elements and in no direct contact with
ground water. Hence, the lack of moisture in that wall has prevented the transport of soluble cyanides
to the surface. As a consequence, an almost constant concentration profile results for the upper 10 mm
of the wall.

Sample 17 was taken from the southern wall of the delousing wing of the hygiene building BW 5b at
Auschwitz-Birkenau, a wall intensely exposed to the elements, as the winds and the rain come primarily



from the southwest to west in that area.[27] Since moisture is one main prerequisite for the absorption
of HCN into building materials — the other being an elevated pH value — this could be why cyanide values
are highest at this location. In fact, 74% of all the iron contained in this sample was converted to Iron
Blue: we are dealing here with cyanide values very close to the saturation limit. Interestingly, the heavily
eroded, hence chemically active bricks on the outside of this wall show a dark blue discoloration with
cyanide values close to those measured in the lower layers of the plaster on the inside (Sample 16)
suggesting that the entire wall is saturated through with Iron Blue, should anyone ever venture to take
core samples from within it.

This may resolve the question, as regards which of Dr Roth’s statements is tenable: without doubt, that
which he made while under oath.

Fig. 3: Exterior southwest wall of the Zyklon B disinfestation wing of BW 5b in the Birkenau camp)\. (©
1991 Karl Philipp)

Detection Limit and Reliability

The Polish study followed the method as defined by Epstein, who gives a detection limit of 0.2 mg/| for
liquid samples.[28] The Polish team mysteriously averred, however, that their detection limit lay almost
two orders of magnitude lower, at 3-4ug/kg according to experience they have gained with test
measurements. We are far from accepting this parts-per-billion accuracy level claimed for a 1947
method but refrain from further comment.

This, in addition to the observations made above about the evidently wrong wall-paint hypothesis, led to
our decision to exclude these results from our present comparative study concerned only with total wall
cyanide measurement.

We are therefore left with the studies conducted by Leuchter and Rudolf. Using just these two published
studies, we have here made several binary distinctions within the data, e.g. between outdoor wall
samples exposed to the elements, and those from still-enclosed rooms, having intact ceilings. This may
guide us as to the effect of weathering on the residual cyanide levels. Also, a differential between brick
and mortar cyanide absorption would be of interest. We have endeavoured to ascertain

a control level, i.e. a mean ferrocyanide level in dormitories, kitchens and washroom walls, rooms where
nobody has alleged that regular exposure to hydrogen cyanide took place. From pooling the two data
sets we have endeavoured to credibly ascertain this vital scientific metric.



We have not been primarily interested in the question of whether a deep blue ferrocyanide
discoloration of the walls is present, or how that came into existence. The presence of this blue hue
emerged only slowly after the war and was the stimulus for the original measurements of wall cyanides
taken by Fred Leuchter. We suggest that the simple measurements of total cyanide as evaluated here do
not depend upon such a discoloration. For instance, if a certain wall material contains some 1% of iron
compounds, even its total conversion into Iron Blue would not necessarily lead to a noticeable change in
hue, as 1% blue within 99% of, say, mortar-grey would hardly be noticeable to the human eye. This is
borne out by Rudolf’'s Samples 19a & b, both of which had high cyanide levels, although neither showed
any noticeable blue hue. Strong discoloration of wall surfaces must therefore depend on accumulation
processes near the surface, e.g. due to humidity transporting still-soluble cyanide compounds like
hexacyanoferrates to the surface, where it then slowly converted to Iron Blue.[29]

Leuchter and Rudolf both had their samples analysed by professional laboratories employing almost
identical methods: grinding the solid samples in ball mills, then extracting the cyanide by boiling the
powdered samples in hydrochloric acid. The forming HCN was driven out by means of a continuous air
stream into a NaOH solution. This was then analysed photometrically. Even though there are more
sensitive methods of detecting cyanide available today, they usually are incapable of dissolving Iron
Blue, which is an integral part of a solid sample.

The detection limit of the methods used by Leuchter was given as 1 ppm, whereas Rudolf’s laboratory
claimed a limit of 0.5 ppm. The main weakness of these two investigations is arguably that many
samples of interest exhibited cyanide levels very close to these detection limits.

The analytical method used was originally devised for liquid samples, whereas we are dealing with solid
samples whose cyanide contents have to be dissolved before they can be measured. In addition, almost
all analytical methods used to this day are susceptible to interference by a wide range of
components.[30] One of them is of particular importance in our case: carbonates. In aqueous HCI,
carbonates release CO,, which thus gets transferred alongside HCN into the NaOH solution. The German
DIN standard analytical method used for Rudolf’s samples specifically mentions a potential interference
of carbonate, which can mask small amounts of cyanide.[31] In the present case, carbonates are a main
component of most samples (except bricks). It remains unknown to what extent a substantial amount of
carbonate has affected the analysis. It may be safe to state, though, that the reliable detection limit
under these circumstances can be expected to be considerably higher than is given for liquid samples
with little or no carbonates.

To prove this point, Leuchter’s laboratory re-analysed two low-level samples and made a spike analysis
for a third. Rudolf had four of his samples re-analysed by a different laboratory. The results are given in
Table 3.

Table 3: Reproducibility of Total Cyanide Analysis of Wall Samples by Rudolf and Leuchter
(Results in mg CN~/kg)

Sample* 1st Result 2nd Result % Recovery (1st/2nd)
L25 3.8 1.9 50

L30 1.1 ND 0




L26 1.3 = 140**
R3 6.7 ND 0

R8 2.7 ND 0

R11 2,640 1,430 54
R25 9.6 9.6 100

* L = Leuchter’s sample no.; R = Rudolf’'s sample no.
** A spike recovery was performed in this case, with only the percentage given.

Whereas all of Leuchter’s samples are described as “brick,” hence should have low contents of
interfering carbonates, Rudolf’'s Samples 3, 8, and 11 were plaster samples rich in carbonates. The the
only sample which could be reproduced with accuracy, #25, was of brick. As can be seen from this, the
reliability of analytic results even of samples with high levels of cyanide is problematic, whereas the
reliability of result of samples with cyanide levels close to the formal detection limit is approaching zero.
To put this into perspective, a spike recovery rate of up to £10% is considered to signify a reliable
analytic method. The acceptability limits are generally considered to be at £25%. Here we are dealing
here with rates between +40% and —100%.

The Delousing Chambers

Our first division of the data concerns wall samples taken from what are agreed by all sides to have been
innocuous delousing chambers in the Auschwitz-Birkenau hygiene buildings BW 5a and BW 5b (BW
standing for Bauwerk = building). Erected in 1941 as a preventive measure against the outbreak of
typhus in this German wartime camp, they exposed clothing and bedding to something around a
thousand parts per million of cyanide gas for several hours.[32] They were designed to be used in
conjunction with Zyklon B. The type used at Auschwitz consisted of highly porous gypsum granules
soaked with liquid hydrogen cyanide.[33] The liquid boiled at 25.7°C, so slight warming was
recommended to accelerate the evaporation of the compound, although it was not required due to the
high vapour pressure of HCN even at low temperatures.

Only a single sample from a delousing chamber (DC) wall was taken by Fred Leuchter, at Birkenau, even
though it was quite a substantial one, but this was more than compensated by Rudolf’s quite extensive
sampling inside and out of two delousing chambers in the same camp. Indeed we may at once divide
Rudolf’s 16 DC samples into those from indoor walls versus those from outdoor walls of the same
buildings:

Delousing room, inside: 5,431 + 3,962 ppm (n=11),
outside: 3,010 + 3,999 ppm (n=5).

Such huge standard deviations may be expected among samples taken at different locations with
different exposures and histories: strictly speaking, one should only consider them for multiple analytical
results of the same sample or from very similar samples, which is not here the case.



All of the walls here sampled (except for Rudolf’s Samples #19a&b as mentioned above) were stained
blue to some degree. Clearly, the hydrogen cyanide used on a regular basis in these delousing chambers
has penetrated right through the walls, being 45% lower on the outside than on the inside forty years
later.

Comparing both Leuchter and Rudolf DC samples versus all other samples of measurable cyanide level
gives:

Table 4: Cyanide Levels in Delousing Chambers versus Other Locations in ppm

Sampler Delousing Chambers Other locations
Leuchter 1,050 (n=1) 1.22 £ 1.94 (n=33)
Rudolf 4,674 + 4,009 (n=16) 2.61+3.6 (n=16)
Overall mean value: 4,461 + 3,980 (n=17) 1.68 + 2.6 (n=49)

A total of 32 samples were taken by Leuchter, three of which were measured twice by Alpha
Laboratories, i.e. there was a large enough quantity to perform two separate assays upon them (see
Appendix 1 of The Leuchter Report). That gave altogether 35 assays performed, of which 16 gave
measurable iron cyanide levels, while 19 had cyanide levels too low, if any, to give a reading. We have
here included all of Leuchter’s measured values, except the one consisting of sealing material taken
from a hot air disinfestation oven.

Rudolf had 32 analyses made, four of which were repeat analyses by a different laboratory. His
‘Fresenius Institute’ laboratory obtained measurable values from all of them, while the other laboratory
(IUS) was unable to detect any residue in two of the four samples. In addition, Rudolf also took a sample
from a collapsed Bavarian farmhouse as a null test. This sample was tested by both laboratories as well
(R25).

The first judgement to be made here is whether the means and standard deviations are similar enough
to justify pooling the two data sets. If all of Leuchter’s too-low-to-measure samples are assigned a value
of 0.5 ppm (to choose the middle between nothing and the official detection limit of one ppm), then his
non-DC values would go up from 1.22 + 1.94 to an overall mean of 1.4 ppm * 1.8 for n=33. Thereby the
Leuchter and Rudolf data sets are seen not to differ significantly, and we therefore felt at liberty to pool
the two data sets.

Having done that, a two-thousandfold differential between the two groups is evident. The data, of
cyanide wall-measurements fall into two very clearly separate groups with no overlap whatsoever. We
here have no further comments to make upon the DC wall-sample values.

Homicidal Gas Chambers

There is no record of a large, homicidal cyanide gas chamber ever existing either prior to or after World
War Two. There is a widespread agreement, however, that they did so exist and extensively function in
Poland during the war. Indeed one can be jailed in ten European nations for publicly expressing doubt of
such a thing. We are not concerned to debate the technical details of such large homicidal cyanide gas
chambers (HGC). Our concern lies solely in defining the category of HGC in terms of what brickwork was
sampled by Leuchter and then by Rudolf.



By a ‘control’ sample we mean one taken from a room that has not been recorded or alleged to have
functioned as a gas chamber, neither for humans nor for clothes or bedding, i.e. it has been neither a DC
nor an HGC. For ascertaining this group, we have here used the careful work of Desjardins, who in 2007
published a new analysis of his 1996 visit to Auschwitz-Birkenau, where he re-traced the sites sampled
by Leuchter, commenting on the locations of each sample.[34] Thus three primary sources remain
available for locating the sample sites: video footage taken during the Leuchter sampling, maps drawn
up afterwards, and the reconstruction by Mr Desjardins.[35] Thereby we have been able to group the
data for example by outdoor/exposed versus indoor/unexposed specimens, as mentioned, but also and
more importantly by homicidal gas chambers (HGC) versus background or control levels. Major
textbooks have pointed to the buildings which reportedly functioned as HGCs,[36] and clearly the main
motivation of these chemical wall-sampling investigations has focused upon these.

Leuchter sampled from five locations which have generally been alluded to as ‘Kremas’ in the literature,
which is a German abbreviation for crematoria. Taken from the walls of these locations, Leuchter’s
sample numbers stemming from locations said to have been HGCs were, Desjardins concluded: Krema 2:
1-7; Krema 3: 8-11; Krema 4: 20; Krema 5: 24, and Krema 1: 25-27 and 29-31, totalling 19 samples, three
of which have been analysed twice, hence 22 analytical results altogether. The ‘control’ samples then
become those taken from locations within those buildings which are not claimed to have been part of a
HGC, i.e. Krema 4: 13-19; Krema 5: 21-23, and Krema 1: 28, totalling 11. These samples came from
locations which had been a washroom, a chimney room and other unidentified rooms not associated
with the use of toxic gases. Obtaining the mean values of the two groups gave:

HGCs (n=22): 1.6+2.0 ppm
Controls (n=11): 1.28 £ 1.21 ppm

The statistically insignificant 21% difference between the means of these two groups fails to indicate a
historical difference in terms of their exposure to cyanide gas.

Concerning wall exposure to the elements, Desjardins, after carefully retracing the steps of Leuchter on
a 1996 visit to Auschwitz and watching the film that had been made of Leuchter’s sampling,
commented:

“Leuchter's samples, numbered 25 through 31, extracted from Crematorium |... taken from a facility
which was not destroyed and has remained intact since the end of the war, were not exposed to the
elements. The same might be said for samples 4, 5 and 6 taken from Crematorium Il. Leuchter removed
these samples from a pillar, wall and ceiling which, though accessible, were nevertheless well protected
against wind, rain and sun.”

Proceeding likewise by obtaining the two means, using the same data as before, gave:
Sheltered rooms (n=13): 1.77 £ 2.1 ppm
Exposed surfaces (n=20): 1.32 + 1.6 ppm

That so slight a decrease in iron cyanide levels has taken place over four decades is indeed remarkable
and accords with what is known about the insolubility and permanence of Iron Blue.



Rudolf took three samples from the HGC walls (from what is called the Krema-Il morgue), obtaining in
four analyses values of 7.2, 0.6, 6.7 and 0 ppm, listed as the first three samples of his data-table (Fig 19,
pp. 254f.). Within what we are calling the ‘control’ group, he investigated plaster versus mortar
absorption of cyanide. For near-surface plaster he found a mean of 1.2+ 1.4 ppm (n=7, his Samples
4,5,7,8(twice),10,23); while for mortar he found 0.2+ 0.1 ppm (n=3, Samples 6,21,24). Thus, the mortar
in between the bricks held a relatively lower level of iron cyanide.

Table 5 lists the total Leuchter data, as before assigning values of 0.5 ppm to his samples that were too
low to measure. The six Leuchter samples from Krema 1 are {3.8, 1.3, 1.4, 7.9, 1.1, 0.5}ppm, plus his
seven samples from Krema Il are {0.5, 0.5, 0.5, 0.5, 0.5, 0.5, 0.5 }ppm. Also assigning 0.5 ppm to samples
below the detection limit, the four Rudolf samples from Krema Il are {7.2, 0.6, 6.7, 0.5}. Rudolf took his
controls from two lots of inmate barracks (Samples 5-8 (where 8 was analysed twice) and 23-24), from
walls not part of an original delousing chamber (Samples 10 & 21) as well as from a collapsed Bavarian
farm house (Sample 25, analysed twice), giving 11 altogether: {0.6, 0.1, 0.3, 2.7/0.5, 0.3, 0.1, 3.6, 0.3,
9.6/9.6}. Combining these gives us:

Table 5: Mean Cyanide Values of Homicidal Gas Chambers and Control Locations, ppm

Sampler Mean HGC value Mean ‘control’ value
Rudolf 3.8 3.7 (n=4) 2.5+3.7 (n=11)
Leuchter 1.6 £2.1 (n=22) 1.3+1.2 (n=11)
Combined 1.9 £ 2.4 (n=26) 1.9+ 2.8 (n=22)

Hence the statistical difference between the two groups of samples is virtually non-existent. Assuming
for the sake of argument that the analytical results are reliable, only two options remain: either these
other buildings exhibited unfavourable conditions for the formation of these compounds during the war
years, or they were not at all or only rarely exposed to HCN, presumably for delousing of the respective
premises. But, if anyone reckons that the remains of a wartime homicidal cyanide gas chamber can be
identified, which has somehow been omitted from the several wall-samplings to-date, we would be
keen to attempt some further sampling to be taken from it, expecting that it would show some elevated
level of residual cyanide.

Conclusion

The walls of the delousing chambers at Auschwitz and Auschwitz-Birkenau have been found to have high
or saturation levels of iron cyanides, indicating regular and intense exposure to hydrogen cyanide gas.
All other buildings of that camp where samples have been taken have much lower levels of total
cyanide, if any. The reason for this has yet to be agreed upon scientifically.

However, the published analytical results of total-cyanide analyses are hampered by the fact that the
method used does not seem to provide reliable results for cyanide levels approaching the detection
limit. Not even the value of the only sample with a high cyanide content which was re-analysed was
reproduced within an acceptable margin.

Whereas the study by Markiewicz et al. detecting merely soluble cyanides was funded by a government
research project and hence could draw on sufficient resources to conduct careful calibrations and to re-



analyse every sample twice, the studies by Leuchter and Rudolf had to rely on commercial laboratories
who did not (Rudolf), or only in a few exceptions (Leuchter) re-analyse any of their samples. Rudolf
actually had to hand some of his samples to another laboratory, which may also have introduced (or
eliminated) systematic errors.

Considering that the methods used by Leuchter and Rudolf were not designed for solid samples and are
known to be prone to inaccuracies, especially in the presence of large amounts of carbonates as was the
case in some (Leuchter), if not most (Rudolf) of their samples, it is first necessary to establish a method
which can detect total cyanide with reliability and accuracy in such solid, high-carbonate samples before
any definite conclusion can be drawn from any analytical results.

On the other hand, the study undertaken by Markiewicz et al., although more thorough and hence
reliable when it comes to the results of their analysis, used an analytical procedure which excluded
nearly all of the cyanide. The mystery of its claimed vastly higher accuracy (“The IFFR used a much more
sensitive method [than Leuchter or Rudolf]. Their sensitivity was 3-4pg/kg, i.e., 300 times more
sensitive” according to chemist Richard Green.) would need some further discussion before a proper
replication which we are here advocating. The Polish study used a fairly comparable colorimetric assay
procedure, and it remains opaque to us how a 1947 method could have claimed to attain such orders of
magnitude higher accuracy, in parts per billion of solid-wall cyanide rather than parts per million.

We hope that a replication of the results of both types of analytical methods can be performed by
reliably measuring both the permanent and soluble cyanide contents in samples taken from all locations
of interest. This should be conducted in a country where the expression of doubt is not a crime. As for
example Karl Popper argued, doubt is inherent in the scientific method,[37] and the necessary calm
debate needed for resolving this emotive issue cannot be reached unless doubt is permitted. For this
reason we would like to see a UK or US investigation, even though the phenomenon pertains to central
Europe.

There is an honoured scientific tradition of the experimentum crucis, or key experiment, whereby the
choice between conflicting theories is decisively resolved: what would it be in this case? Has it already
been performed? Ideally we would like to see a virtual reality reconstruction of the several chambers
and walls here discussed, showing where old, “genuine” brickwork is located and the various points of
sampling to-date, whereby different groups could debate and agree upon where any further sampling
should be conducted.

We are composing this in the year of the 300th anniversary of the great calculus controversy between
Leibniz and Newton. Fierce national passions were there involved, although few could really grasp the
difference between the Leibnizian differentials and the Newtonian fluxions: we are likewise not
objecting to heated debate — as long as it does not spill over into ad hominem insult, career termination
etc., which has somewhat impeded previous discussion — but this time one which would revolve around
the obscure equations of the iron-cyanide bond.
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